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(54) Baler and enveloping apparatus 

(57) A baler apparatus (10) for fomiing and envel- 
oping a cylindrical bale (11) having a cylindrical outer 
surface (13) and a pair of opposed circular end faces 
(14), in which the apparatus comprises: a bale-forming 
chamber (12); means for supplying material to be baled 
to the chamber (12); rollers, belts or like engaging 
means an'ange around the periphery of the chamber 
(12) to assist In the fomnation of a bale (11); means for 
applying a longitudinal strip of netting N around the cy- 
lindrical outer surface (13) of the bale (11 ) so as to fomn 
at least one layer of netting thereon; and means for ap- 
plying stretch film wrapping (1 6) to the bale (1 1 ) by being 
guided (18) into the chamber (1 2) and fomn a laminated 
envelope of film F and netting N fonming at least one 
laminated layer adhering to the cylindrical surface (13) 
of the bale (11), and in which the width of the wrapping 
(16) Is greater than the axial extent of the bale so that 
the cylindrical surface of the bale Is covered, and also 
at least an outer circumferential region of each circular 
end face (14) of the bale. 
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Ing balers (in which the net-wrapped bale has to under- 
go subsequent robust handling). Therefore, less layers 
of netting, and also of film may need to be used (and 
also thinner film can be utilised), in order to fomn a du- 
rable envelope around the cylindrical surface of the s 
bale. This has the advantage of economy in usage of 
materials, and also a saving in time, which means that 
the rate of production of enveloped bales can be in- 
creased, compared with what Is available using existing 
(non-Integrated) equipment. 

[0014] Finally, In that the film strip underlies the net- 
ting strip on application to the cylindrical surface of the 
bale, the strip of netting protects the film strip from com- 
ing into engagement with the rollers or the like (fonning 
the bale-engaging means) during at least the first stage 
of the application of the film strip to the bale and which 
is a big advantage, since otherwise the film may be liable 
to become entangled with the rollers. 
[001 5] The netting and the film are preferably supplied 
from respective dispenser reels from which they are 
withdrawn, and separate entry guides may be provided 
which are preferably circumferentially close to each oth- 
er, to feed the netting and the film into the bale-fonning 
chamber. Alternatively, a single entry guide may be pro- 
vided, which receives the netting and the film. During 
initial rotation of the bale, the leading end of the netting 
strip is applied first to the cylindrical suriace, followed 
by actual application of the film directly onto the cylin- 
drical suriace so as to underiie the netting layer and 
thereby be protected from coming into engagement with 
the first (and subsequent) rollers of the bale-fomning 
means. Thereafter, further rotation of the bale pulls the 
netting layer and the film layer so as to envelope the 
cylindrical surface, and which together form a laminated 
layer. 

[0016] If required, more than one laminated layer of 
film and netting may be applied to the cylindrical surface 
of the bale, and therefore it is only necessary to rotate 
the bale through a required number of further revolu- 
tions, or part revolutions, to obtain a required thickness 
of laminated envelope around the cylindrical surface. In 
one prefen^ed an^angement, a netting layer of about 1 .2 
revolutions is applied, and then the netting is cut. This 
Is followed by at least one, and preferably two layers of 
film only. 

[001 7] The netting and / or the film may be fed Into the 
bale-forming chamber by other means than guides, 
such as by gravity feed from above and into the cham- 
ber. 

[001 8] According to a second aspect of the Invention 
there is provided a baler apparatus for forming and en- 
veloping a cylindrical bale having a cylindrical outer sur- 
face and a pair of opposed circular end faces, and which 
comprises: 

a bale-fomning chamber; 

means for supplying material to be baled to the 
chamber; 



rollers, belts or like engaging means an-anged 
around the periphery of the chamber to assist in the 
formation of a bale; 

means for applying a longitudinal strip of netting 
around the cylindrical outer surface of the bale so 
as to fonm at least one layer of netting thereon; and, 
means for applying stretch film wrapping to the bale, 
such film wrapping being of greater width than the 
axial extent of the bale and having a main portion 
whk:h is guided to overiie the cylindrical surface of 
the bale, and a pair of opposed marginal portions 
whteh are guided so as to fold radially inwardly with 
respect to the axis of the bale and to engage each 
with at least an outer circumferential region of a cor- 
responding circular end face of the bale. 

[0019] Apparatus according to the second aspect of 
the invention therefore is able to carry out three separate 
operations in situ within the bale-fonning chamber, 
namely (I) formation of the bale, (2) application of at 
least one layer of netting around the cylindrical outer 
surface of the bale and (3) application of a main portion 
of stretch film which overlies the cylindrical outer surface 
of the bale, and marginal portions whteh also cover each 
circular edge of the bale and extend radially inwardly of 
the bale so as to engage with an adjacent outer circum- 
ferential region of each end face of the bale. 
[0020] The film wrapping may be fomried by a single 
longitudinal strip of film. As an alternative to application 
of a single wide strip of stretch film to the bale, a com- 
posite strip of at least two narrower strips of film may be 
applied, side by side to the bale (preferably overiap- 
ping), provided that their combined widths are greater 
than the axial extent of the bale. 
[0021 ] Therefore. It is possible to achieve economies 
of usage of netting andfilm wrapping materials, similarly 
to the first aspect of the invention, but also provides in- 
itial wrapping of the vulnerable two opposed circular cor- 
ner edges of the bale. Therefore, upon subsequent dis- 
charge of the partly enveloped bale, it can subsequently 
be ptcked-up by bale wrapper apparatus, and complete 
wrapping of the bale can then take place, using any one 
of existing types of bale wrapper apparatus. As is well 
known, a bale wrapper apparatus usually rotates the 
bale about its longitudinal axis, simultaneous with wrap- 
ping of stretch film In a spiral manner around the bale, 
whereby the cylindrical outer surface, and the two cir- 
cular end faces are progressively wrapped, usually with 
several overtapping layers. Given that the vulnerable 
comer edge regions have already been covered with 
stretch film, the number of overlapping layers can be re- 
duced, compared with use of existing balers. 
[0022] Preferably, in the apparatus according to the 
second aspect of the invention, the longitudinal strip of 
netting also has a width which is greater than the axial 
extent of the bale, so that opposed marginal edge re- 
gions of the strip of netting also can fold radially inwardly, 
preferably by reason of built-in elasticity, so as to en- 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP 1 321 028 A1 



6 



gage over the comer edge region of the bale and en- 
gage the outer circumferential region of each con'e- 
spending circular end face of the bale. 
[0023] The invention also is concerned with the meth- 
od of fomaing a cylindrical bale, and applying netting and 5 
stretch film wrapping to the bale, using apparatus ac- 
cording to the first or second aspects of the invention, 
and optionally utilising any one or more of the preferred 
features of the apparatus as defined above. 
[0024] A prefen'ed embodiment of baler and envelop- 
ing apparatus according to the invention will now be de- 
scribed In detail, byway of example only, with reference 
to the accompanying diagrammatic drawings, in which: 

Figure 1 is a diagrammatic side view of a combined 
baler, and net and film wrapping or enveloping ap- 
paratus according to the invention; 
Figure 2 is a diagrammatic end view of the baler 
(looking in a direction perpendicular to the axis of 
the bale) and illustrating how stretch film wrapping 
is guided into the bale forming chamber In order 
partly to wrap the bale; and 
Figure 3 is a diagrammatic end view of a bale which 
has a number of laminated layers (of film and net- 
ting) arranged around Its cylindrical surface, em- 
ploying apparatus according to the Invention; 
Figures 4 illustrates schematically how uncovered 
areas of the end faces of the bale (i.e. areas not 
covered by the film) may be subsequently covered 
over; 

Figure 5 Illustrates how film layers may be applied 
obliquely to the cylindrical surface and end faces of 
the bale; and 

Figures 6 to 8 show examples of how laminated for- 
mations of film and netting may be applied to enve- 
lope a bale. 

[0025] Referring now to the drawings, the baler and 
enveloping apparatus according to the invention is des- 
ignated generally by reference 10, and may be of the 
fixed chamber or variable chamber type. The construc- 
tional details of such balers will be well known to those 
of ordinary skill in the art, and need not be described in 
detail herein. 

[0026] A cylindrical bale 1 1 is f onned in a bale-f omriing 
chamber 12, and which is provided with rollers, belts or 
tike engaging means (not shown) arranged around the 
periphery of the chamber 12, to assist in the fonnatlon 
of the bale 11. 

[0027] The bale 11 has a cylindrical outer surface 13 
and a pair of opposed circular end faces 14, which ex- 
tend radially inwardly of the cylindrical surface 13 with 
respect to longitudinal axis 15 of the bale 11 . 
[0028] Pick-up means (not shown) is provided to pick- 
up crop material lying on the ground, and to feed it to 
the chamber 12. 

[0029] After fonnation of the bale 11 , it is necessary 
to apply a longitudinal strip of netting to envelope the 



cylindrical outer surface of the bale, so that the bale can 
maintain its cylindrical shape, during subsequent han- 
dling of the bale. Subsequent handling of the bale may 
comprise reanvard discharge onto the ground, or a trail- 
er, and ultimately transport to a storage location. Other 
handling operations can include subsequent picking-up 
of the discharged bale and loading into a bale wrapper 
apparatus, which then applies (additional) stretch film 
wrapping In order to apply several wrapping layers 
which completely cover the cylindrical outer surface of 
the bale, and the two circular end faces. 
[0030] Means is provided therefore to apply a longi- 
tudinal strip of netting to envelope the cylindrical outer 
surface of the bale, and such means Is operative to feed 
the strip into the chamber 12, and upon rotation of the 
bale about its axis 15 by at least some of the engaging 
means, to apply a layer of netting to the cylindrical sur- 
face of the bale. The netting is supplied from a reel, and 
is withdrawn as the bale 1 1 rotates, the netting envelops 
the cylindrical surface of the bale. The netting may have 
a width which is greater than the axial extent of the bale, 
so that the opposed marginal edges of the strip of netting 
can be folded radially inwardly with respect to the axis 
15 of the bale 1 1 and so that each marginal edge of the 
netting can overiie part of the surface of the adjacent 
circular end face 14 of the bale. This may be achieved 
by incorporating resilient tensile means e.g. elasticated 
strips into each marginal edge of the netting, so that the 
edges automatically fold Inwardly and move into contact 
with the circumferential outer region of each end face of 
the bale, adjacent to the comer edge whrch is the tran- 
sition between the cylindrical surface and the circular 
end face. 

[0031] Means Is also provided to apply a longitudinal 
strip of stretch film wrapping to the cylindrical surface of 
the bale, such film also being fed Into the chamber 12, 
but in such a way that the leading end of the film under- 
lies the netting layer and thereby fomi effectively a lam- 
inated layer of film and netting secured to the cylindrical 
surface 13 of the bale. 

[0032] Both the application of the netting layer, and 
the stretch film wrapping, takes place while the formed 
bale remains in the chamber 12. Further, since the net- 
ting layer is only required to maintain the shape of the 
bale while it Is resident In the chamber, it is no longer 
necessary to apply three or more layers of netting as In 
the case of existing balers. The net can therefore enter 
the chamber 12 and undergo 1 .25 to 2 revolutions, be- 
fore the strip of netting is cut from its supply reel. The 
stretch film is inserted after the netting has come Into 
contact with the bale, and before the netting has been 
cut. The number of revolutions of the bale may then be 
two or three, so as to apply a suitable number of lami- 
nated layers (film wrapping and netting) which has the 
dual advantage of maintaining the shape of the bale, 
and also giving weather proof covering of at least the 
cylindrical surface of the bale. 
[0033] There is therefore the advantage of entering 



15 



20 



25 



30 



35 



40 



45 



SO 



4 



7 



EP 1 321 028 A1 



8 



the leading end of the netting first into the chamber, and 
then feeding the ieading end of the sticlcy wrapping fitm 
directly onto the cylindrical surface of the bale, and with 
the first layer of the sticky wrapping film adhering to the 
cylindrical surface of the bale, and subsequent layers 
adhering to underlying layers of netting; therefore less 
revolutions of netting are required e.g. 1 .25 revolutions. 
Also, subsequent removal of the film and the netting 
(fomning a laminate) from a bale, is much easier be- 
cause they are a unitary structure, whereas with existing 
arrangements the netting can be difficult to remove. Al- 
tematlvely. a netting layer may first be applied to the cy- 
lindrical surface of the bale, and the sticlcy layer of film 
may then be applied to the netting layer to form a lami- 
nated envelope on the bale. 

[0034] The netting and the stretch film are therefore 
supplied from respective dispenser reels from which 
they are withdrawn, and an entry guide is provided in 
the wall of the chamber which guides the leading end of 
the strip of netting first onto the cylindrical surface of the 
bale and which is then moved forwardty by the bale to 
engage a first roller (of the bale-engaging means). The 
guide also feeds the strip of film onto the bale surface 
so as to underlie the netting. The film is then moved for- 
wardly with the bale and the netting, with the film pro- 
tected from contact with the first roller (and subsequent 
rollers) of the bale-engaging means. 
[0035] After one complete revolution of the bale, a 
laminated layer of film (on the bale) and netting (on the 
film) is fornied, and which completely covers and enve- 
lopes the cylindrical surface of the bale. Subsequent 
revolutions, or part revolutions, of the bale, may then 
apply a second layer of film on an underlying first layer 
of netting, and also a second layer of netting on the sec- 
ond layer of film if required. The final layer will be a film 
layer, so as to complete the wrapping of the cylindrical 
surface of the bale with a weather-protected laminated 
fonmation of film and netting. 

[0036] Also, it is preferred that the longitudinal strip of 
stretch film wrapping which is applied to the bale has a 
greater width than the axial extent of the bale, and there- 
fore has a main portion which is guided to overile the 
layer of netting on the cylindrical surface of the bale, and 
a pair of opposed marginal portions which are guided 
so as to fold radially inwardly, with respect to the axis of 
the bale, to engage each with at least an outer circum- 
ferential region of a corresponding circular end face of 
the bale. 

[0037] Figures 1 and 2 show the supply of a strip of 
stretch fitm wrapping 1 6 from a supply reel 1 7, and into 
the chamber 12, via a suitable guide an^angement. As 
can be seen particularty from Figure 2, the width of the 
strip 1 6 is greater than the axial extent of bate 13, and 
guides 1 8 fomned in the side watts 1 9 of the bate cham- 
ber 12 guide the strip so that a main portion overiies the 
cylindrical surface of the bale, whereas marginal edge 
portions of the strip 1 6 are folded radially Inwardly so as 
to overile an outer circumferential portion of each side 



face 14 of bale 11. 

[0038] With such an arrangement, the vulnerable cor- 
ner edge regions of the bale are already covered with 
stretch film wrapping, after discharge from the baler, and 

5 subsequent picking-up and loading onto a bale wrapper 
apparatus. Therefore, when the wrapper apparatus is 
employed to complete coverage of the bale, it is only 
necessary to apply two layers of film to the side faces 
of the bale, using a normal bale wrapper. This means 

10 that less wrapping time Is Invoh^ed, and also economies 
In usage of film. 

[0039] To facilitate the engagement of the side edges 
of the strip 18 with the peripheral margins of the end 
faces 14 of the bale 11 , and / or prevent adhesion with 

IS the side walls 19 of the bale-forming chamber 12, 
grease, lubricant or a gas may be introduced between 
the strip on the bale and the side wall 19. Alternatively, 
or additionally, the walls 1 9 (or a part of the wall in con- 
tact with the film) may be driven to rotate at the same 

20 speed as the bale. Also, the wail 19 (after fomiation of 
the bale and when applying the film over the edge) could 
be displaced away from the bale in a direction parallel 
to the rotational axis of the bale. 
[0040] Figures 1 and 2 do not illustrate the means 

25 whereby the longitudinal strip of netting is fed to the 
chamber 12, so as to be applied around the cylindrical 
surface 1 3 of the bate 11 , but this can take any conven- 
ient arrangement, such as are already employed in var- 
iable and fixed chamber balers. 

30 [0041] As an alternative to use of a wide film strip 1 6, 
two or more nan'ower strips (not shown) may be applied, 
side by side (or slightly overiapping preferably), to the 
cylindrical surface of the bale, provided that the com- 
bined widths are greater than the axial extent of the bale. 

35 [0042] Figure 3 shows schematically the application 
of successive layers of film and netting to the cylindrical 
surface of the bale. Consecutive layers of film and net- 
ting are referenced F^, N<,, F2, etc., to show how the 
laminated layers are fonmed. 

40 [0043] It is preferred that the feeding of the leading 
ends of netting and film F|^ onto the cylindrical surface 
of the bale is in such a way that the leading end of the 
netting first is applied to the cylindrical surface, and 
then the netting is withdrawn from the dispenser reel as 

^5 the bale rotates, but this is followed by application of the 
leading end of film F^ also onto the cylindrical surface 
of the bale, and such that the film layer F^ underiles the 
netting layer (aparffrom the leading end N^), and where- 
by the netting layer effectively pulls the film layer around 

50 the cylindrical surface of the bale, with the film layer un- 
derlying the netting layer. 

[0044] However, this is not essential to the invention, 
and in an attemative an^angement, the netting layer is 
first formed directly around the cylindrical surface of the 
55 bale, through one revolution of the bale, and then fol- 
lowed by one or more layer of film. 
[0045] In the schematic Illustration of Figure 3, It is 
preferred that netting layers and N2 are fonned by 
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more than one revolution of the bale e.g. 1 .2 revolutions, 
and the final layer will always be a film layer, which as 
a minimum is film layer F3, or optionally F4 in addition. 
The leading end of net (N J is preferably downstream of 
film (FJ by about 1-30cm. 

[0046] Figure 4 shows how the application of the film 
layers to the bale may cover most, but not all of the cir- 
cular end faces 14. leaving a snnall circular area 26 sur- 
rounding the axis 15. Rgure 4 shows how this uncov- 
ered area 1 6 may be covered up subsequently by ap- 
plication of a larger circular sticky patch 27, which may 
take place after discharge of the bale from the appara- 
tus. 

[0047] Figure 5 shows how more than one film dis- 
penser reel may be provided, of which at least one ex- 
tends obliquely relative to the bale, so as to apply film 
which covers part of the cylindrical surface of the bale, 
and also overlies at least a major part of the adjacent 
end face of the bale. 

[0048] Figures 6 to 8 illustrate practical examples of 
application of netting N and film F laminated fomriatlons 
around the cylindrical 13 and end faces 14 of a bale 11 . 
[0049] The film and / or netting layers may be fed into 
the baie-fomning chamber by means other than guides. 
For example, gravity feeding of the film and / or netting 
into the chamber may be utilised. 



Claims 

1 . A baler apparatus (10) for fomiing and enveloping 
a cylindrk:al bale (11) and which comprises: 

a baie-fonning chamber (12); 

means for supplying material to be baled to the 

chamber (12); 

rollers, belts or like engaging means arranged 
around the periphery of the chamber (12) to as- 
sist in the formation of a bale; 
means for applying a longitudinal strip of net- 
ting to envelope the cylindrical outer surface 
(13) of the bale (11), such means being opera- 
tive to feed the strip into the chamber (12) and, 
upon rotation of the bale (11) about its axis (15) 
by at least part of said engaging means, to ap- 
ply a layer of netting around the cylindrical sur- 
face (13) of the bale (11); and, 
means for applying stretch film wrapping (16) 
to at least the cylindrical surface (13) of the bale 

(11) , such film being fed (18) Into the chamber 

(12) and thereby fomi effectively a combined 
envelope of film and netting on the cylindrical 
surface (13) of the bale (11). 

2. Appiaratus according to claim 1 , in which the film is 
guided onto the cylindrical surface so as to underiie 
a first netting layer applied to the bale. 



3. Apparatus according to claim 2, In which the netting 
N and the film wrapping F are supplied from respec- 
tive dispenser reels from which they are withdrawn, 
and an entry guide arrangement is operative first to 

5 feed the leading end of the netting N onto the cylin- 
drical surface (1 3) of the bale (1 1 ) and then subse- 
quently the leading end of the film wrapping F onto 
the surface so as to underiie the netting and fonm a 
laminated layer of film and netting on the cylindrical 

10 surface of the bale. 

4. Apparatus according to claim 3, in which the netting 
is applied via at least one revolution of the bale, 
preferably about 1 .2 revolutions, followed by appll- 

15 cation of at least one layer of film on the netting lay- 
er. 

5. Apparatus according to claim 1 , in which a first layer 
of netting is applied to the cylindrtoal surface of the 

20 bale, by up to one revolution of the bale, followed 
by application of at least one layer of film wrapping 
on the netting layer. 

6. A baler apparatus (1 0) for fomiing and enveloping. 
25 a cylindrical bale (11) having a cylindrical outer sur- 
face (13) and a pair of opposed circular end faces 
(14), and whteh comprises: 

a bale-fonning chamber (12); 
30 means for supplying material to be baled to the 

chamber (12); 

rollers, belts or like engaging means an-anged 
around the periphery of the chamber (1 2) to as- 
sist in the fomnation of a bale (11); 
35 means for applying a longitudinal strip of net- 

ting around the cylindrical outer surface (13) of 
the bate (1 1 ) so as to fomn at least one layer of 
netting thereon; and, 

means for applying stretch film wrapping (1 6) 
40 to the bale (1 1 ), such wrapping being of greater 

width than the axial extent of the bale and hav- 
ing a main portion whbh is guided to overiie the 
cylindrical surface of the bale, and a pair of op- 
posed marginal portions which are guided so 
45 as to fold radially Inwardly with respect to the 

axis (15) of the bale (11) and to engage each 
with at least an outer circumferential region of 
a corresponding circular end face (14) of the 
bale (11). 

50 

7. A baler apparatus according to any one of the pre- 
ceding claims, in which the stretch film wrapping 
(16) is fonned by a single longitudinal strip. 

55 8. A baler apparatus according to any one of claims 1 
to 6, in which the stretch film wrapping (16) is 
fonned by two or more nan^ow strips arranged side 
by side, preferably overiapping, and having a com- 
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bined width greater than the axial extent of the bale 
(11). 

9. Apparatus according to any one of clalnns 6 to 8, in 
which the longitudinal strip of netting has a width 5 
which is greater than the axial extent of the bale 
(11), so that opposed marginal edge regions of the 
strip of netting also can fold radially inwardly, so as 

to engage over the comer edge region of the bale 
and engage the outer circumferential region of each io 
corresponding circular end face (14) of the bale 
(11). 

10. Apparatus according to any one of the preceding 
claims, in which a laterally oscillating film supply is 
reel is provided, to deliver an oscillating layer of film 
around the bale. 

11. Apparatus according to any one of the preceding 
claims, including more than one film reel dispenser, ^ 
spaced apart axialiy relative to the bale, so as to 
apply more than one layer of film simultaneously to 

at least the cylindrical surface of the bale, and op- 
tionally onto at least part of the circular end faces 
of the bale. 25 

12. Apparatus according to any one of the preceding 
claims, in which uncovered central areas 26 of the 
end faces 14 of the bale 11 which are uncovered 
are subsequently covered over, after discharge of 30 
the bale from the apparatus, by an adhesive cover 
layer 27. 

13. Apparatus according to claim 1 orclaim 6, including 

an edge film dispenser arranged to apply film ob- 3s 
liquely to wrap the comer edges of the bale. 

14. Apparatus according to claim 6, in which the en- 
gagement of the film with the edges of the cylindrical 
surface of the bale is facilitated by one or more of 40 
the following features: 

a) displacement of the side wail (19), or a part 
of the side wall when applying the film; 

b) rotating the side wall (19), or a part thereof 
that is in contact with the film; or, 

c) introducing a lubricant or gas to reduce fric- 
tion between the film and the side . 

1 5. A method of fomning a cylindrical bate, and applying so 
netting and stretch film wrapping to the bale, using 
apparatus according to any one of the preceding 
claims. 
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